Background: Surgery is the primary treatment for patients with stage I, II, or IIIA non-small-cell lung cancer (NSCLC). However, long-term survival of NSCLC patients after surgery alone is largely unsatisfactory, and the role of adjuvant chemotherapy in patient survival has not yet been established. Methods: Between January 1994 and January 1999, 1209 patients with stage I, II, or IIIA NSCLC were randomly assigned to receive mitomycin C (8 mg/m 2 on day 1), vindesine (3 mg/m 2 on days 1 and 8), and cisplatin (100 mg/m 2 on day 1) every 3 weeks for three cycles (MVP group; n = 606) or no treatment (control group; n = 603) after complete resection. Randomization was stratified by investigational center, tumor size, lymph-node involvement, and the intention to perform radiotherapy. The primary endpoint was overall survival and secondary endpoints were progressionfree survival and toxicity associated with adjuvant treatment. Survival curves were analyzed using the log-rank test. All statistical tests were two-sided. Results: After a median follow-up time of 64.5 months, there was no statistically significant difference between the two patient groups in overall survival (hazard ratio = 0.96, 95% confidence interval = 0.81 to 1.13; P = .589) or progression-free survival (hazard ratio = 0.89, 95% confidence interval = 0.76 to 1.03; P = .128). Only 69% of patients received the three planned cycles of MVP. Grades 3 and 4 neutropenia occurred in 16% and 12%, respectively, of patients in the MVP arm. Radiotherapy was completed by 65% of patients in the MVP arm and by 82% of patients in the control group. In the multivariable analysis, only disease stage and sex were associated with survival. Conclusion: This randomized trial failed to prospectively confirm a statistically significant role for adjuvant chemotherapy in completely resected NSCLC. Given the poor compliance with the MVP regimen used in this study, future studies should explore more effective treatments. [J Natl Cancer Inst 2003;95:1453-61]
Although radical surgery is the primary treatment for early non-small-cell lung cancer (NSCLC), the long-term survival of patients who undergo surgery alone is largely disappointing, with estimated 5-year survival rates ranging from 67% for those with pathologic stage IA disease to 39% for those with pathologic stage IIB disease (1). Among patients who undergo surgery alone, relapses occur more commonly at distant sites (2) (3) (4) (5) , and the efficacy of adjuvant treatments remains unproven [reviewed in (6) ].
In 1995, a meta-analysis reviewed eight cisplatin-based adjuvant chemotherapy trials that enrolled 1394 NSCLC patients and reported that such therapy was associated with a 13% reduction of the risk of death. However, that risk reduction was of borderline statistical significance (7) . In the early 1990s, results of a randomized clinical trial in patients with advanced NSCLC demonstrated that two different chemotherapy triplet combinations-mitomycin C, ifosfamide, and cisplatin and mitomycin C, vindesine, and cisplatin (MVP)-were superior to the doublet combination of cisplatin and etoposide in terms of overall response rate and survival (8) . Of the three chemotherapies examined, MVP yielded the best median survival time, an incidence of grades 3 and 4 toxicities comparable to that associated with the doublet combination of cisplatin and etoposide, and a better therapeutic ratio than mitomycin C, ifosfamide, and cisplatin (8) .
To investigate the potential benefits of adjuvant chemotherapy for survival, we designed Adjuvant Lung Project Italy (ALPI), a randomized trial to test the MVP regimen in patients with radically resected stages I-II and IIIA NSCLC.
PATIENTS AND METHODS

Study Design and Treatment Schedules
From January 1994 through January 1999, 66 Italian centers participated in this study; beginning in April 1995, five European centers located outside Italy that were affiliated with the European Organisation for Research and Treatment of Cancer (EORTC)-Lung Cancer Cooperative Group (LCCG) joined the study. Data monitoring and quality-control procedures were set in place to ensure the quality of the information collected by the participating centers. These procedures included random site visits and source validation procedures. An independent data monitoring committee was set up to check the progress of the trial. One interim analysis was planned and performed on data collected as of June 1998 and submitted to the independent data monitoring committee of the study. It was then decided to continue the follow-up of the patients until reaching the planned number of events.
After surgery, patients who fulfilled the eligibility criteria were randomly assigned to receive the MVP regimen (mitomycin C at 8 mg/m 2 on day 1, vindesine at 3 mg/m 2 on days 1 and 8, and cisplatin at 100 mg/m 2 on day 1 every 3 weeks for three cycles) or no chemotherapy. Randomization was performed centrally by the Laboratory of Clinical Cancer Research at the Mario Negri Institute (Milan, Italy) and by the EORTC Data Center (Brussels, Belgium). Stratification included tumor size and lymph-node involvement, which were defined according to the tumor-node-metastasis staging system (9), investigational center, and intended radiotherapy. All patients were randomly assigned to a treatment group within 42 days after surgery. Written informed consent was obtained from each patient before study entry. The study was approved by the local ethical review boards and the protocol review committee of the EORTC; we also followed the recommendations of the Declaration of Helsinki for biomedical research involving human subjects.
Dose adjustments within a treatment cycle were based on patients' absolute neutrophil and platelet counts, which were measured on day 8 of each cycle of therapy, and on the assessment of non-hematologic toxicities. Patients who experienced progressive disease (defined as recurrence or relapse of radiologically or clinically detectable neoplastic disease) or unacceptable toxicity (defined as grade 4 hematological toxicity persisting at day 1 of the subsequent courses of chemotherapy or any grade 4 nonhematological toxicity occurring at any time during the chemotherapy treatment), or who did not receive chemotherapy for 6 weeks from the time of the last treatment, were discontinued from the study. The second and the third cycles of chemotherapy were administered every 3 weeks only to patients who had fully recovered from toxicities associated with the previous cycle of therapy; otherwise, chemotherapy was delayed for 1 week and, for patients with any persisting grade 2 toxicity, a 25% dose reduction was planned on day 28. For patients with any higher grade toxicities, the chemotherapy cycle was further delayed by 1 week. Toxicity was graded according to World Health Organization criteria (10) .
Patients received adjuvant radiotherapy according to the policy of the individual participating center. The treatment policy for adjuvant radiotherapy was decided before the first patient from each center was enrolled into the study and was applied, according to each stage of the disease, in all patients from that specific center; for patients in the MVP arm, radiotherapy was initiated 3-5 weeks after the last MVP treatment and for patients in the control arm, radiotherapy was initiated 4-6 weeks after radical surgery. In both study arms, the total radiotherapy dose was 50-54 Gy (2 Gy/day, 5 days/week) over 5-6 weeks. Radiotherapy was administered to the clinical target volume through two or three antero-posterior, postero-anterior, lateral, or oblique fields. In cases of documented extracapsular invasion of any lymph node, an additional dose of 6 Gy was specifically delivered to those involved areas. Acute toxicities and late toxicity associated with radiotherapy were graded according to Radiation Therapy Oncology Group criteria (11) .
After patients were off the protocol therapy (chemotherapy and/or radiotherapy), we assessed their disease status by monitoring them every 3 months for the first 2 years, then every 6 months during the third year, and annually thereafter. Monitoring consisted of a clinical examination. Each patient received a chest x-ray every 6 months for the first 2 years after completion of chemotherapy and/or radiotherapy, and then once a year thereafter. In 2002, patients who were still alive were flagged with the National Death Registry to ensure the collection of long-term mortality data. Median follow-up time was 64.5 months.
Eligibility and Exclusion Criteria
Patients who had undergone complete resection of pathologically documented stage I, II, or IIIA NSCLC by either lobectomy or pneumonectomy were eligible for this study. Patients who had more limited, albeit pathologically complete, resections were also eligible for our study. We used the International Union Against Cancer (UICC) and American Joint Committee on Cancer staging system (9) for lung cancer as a guide to stage patients. Lymph-node involvement was defined according to the criteria of the American Thoracic Society (12) . Surgical procedures used for staging and treatment of mediastinal lymphatics included complete dissection of mediastinal lymph nodes at levels 4, 7, and 10 during right-sided thoracotomy and at levels 5 and/or 6 and 7 during left-sided thoracotomy or, alternatively, a systematic sampling of representative lymph nodes at the specified levels.
Additional eligibility criteria included adequate bone marrow reserves (i.e., white blood cell count, ജ3.5 × 10 9 cells/L; platelets, ജ120 × 10 9 cells/L; hemoglobin, ജ10 g/L; and hematocrit, ജ30%), adequate liver and renal function (i.e., creatinine level <1.5 times the upper normal limit), and a postoperative forced expiratory volume of greater than 1.2 L in 1 second.
Prospective Evaluation of Molecular Markers
In selected participating centers, tumor tissue samples were centrally collected and evaluated for the degree of positivity to p53 and Ki67 immunostaining and for the presence or absence of K-ras mutations at codon 12, the commonest site in lung cancer. Formalin-fixed, paraffin-embedded specimens from surgically removed tumors were incubated with antibodies to p53 (Ab-2; Oncogene Sciences, Manhasset, NY) or to Ki67 (MIB-1; DAKO, Glostrup, Denmark), and immunoreactivity was visualized as previously described (13, 14) . We categorized tumors into four grades according to the proportion of labeled neoplastic cells they contained, as detailed in a previous study (14) : grade 0 ‫ס‬ 0%-5% Ki67-positive cells or 0% p53-positive cells; grade 1 ‫ס‬ 6%-10% Ki67-positive cells and 1%-10% p53-positive cells; grade 2 ‫ס‬ >10%-25% Ki67-positive or p53-positive cells; grade 3 ‫ס‬ >25% Ki67-positive or p53-positive cells. These cutoff points were selected a priori and were based on previously reported data (13, 14) .
Sections were cut from paraffin-embedded tumor samples and collected in an Eppendorf tube. The DNA in the sections was heat-denatured by using a rapid lysis technique (15) and was used for amplification in vitro. Conditions for the polymerase chain reaction (PCR) and the detection of point mutations for codon 12 in exon 1 of K-ras using mutation-specific oligonucleotides followed previously published procedures, and results were categorized for the presence or absence of point mutations at codon 12 (16) .
Statistical Analysis
The primary endpoint was overall survival, which was defined as the time from randomization to death from any cause. Secondary endpoints were progression-free survival (defined as the time from randomization to the earliest occurrence of relapse or death from any cause) and toxicity associated with chemotherapy. The trial was designed to have an 80% power to detect a 20% relative reduction in mortality (i.e., increasing 5-year survival rate from 50% to 57%, corresponding to a hazard ratio [HR] of 0.8) with a two-sided ␣ of .05. We anticipated that 1300 patients would have to be recruited to the trial over 5 years to provide the 535 events necessary to meet these specifications. The study was closed prematurely after having enrolled 93% of the planned sample size, because the accrual rate was low during the last 6 months of the trial. However, we extended the followup time to reach the originally planned number of events.
The data for all randomly assigned patients (including those with protocol violations) were analyzed for overall survival on an intent-to-treat basis using the log-rank test without adjustment for prognostic factors. Additional analyses used a Cox proportional hazards model adjusted for baseline characteristics after the verification that proportional hazards assumptions were met. We used the Kaplan-Meier estimate of overall or progression-free survival in the control group at specific time points and the hazard ratio to calculate absolute benefits at those time points according to the formula: absolute benefit ‫ס‬ e [HR − log(control survival)] − control survival , where e is the base of natural logarithms. Although this approach implicitly assumes proportional hazards, it is preferable to comparing differences between Kaplan-Meier curves at individual time points. Differences in median progression-free and overall survival times were calculated in a similar way, except that we used the formula: difference in medians ‫ס‬ (control group median/hazard ratio) -control group median. This approach assumes approximately exponentially distributed survival curves. We also developed a Cox proportional hazards model to assess the effect of the molecular prognostic factors investigated. Provisions for subgroup analyses were not included in the original study design. We conducted a post hoc per-protocol analysis to explore the relationship between progression-free and overall survival and the amount of chemotherapy delivered.
RESULTS
Patient Characteristics
From January 1994 through January 1999, 1209 patients (1086 from the Italian centers and 123 from EORTC-LCCG centers) were enrolled in this study. We randomly assigned 606 patients to the MVP arm and 603 patients to the control arm (Fig. 1) . Thirteen patients were excluded from the analysis because of eligibility criteria violations (four in the MVP arm and nine in the control arm; reasons for ineligibility are listed in Fig.  1 ). We excluded all 108 patients from one center (54 patients in the MVP arm and 54 patients in the control arm) from the final analysis because of serious concerns about data integrity. Thus, this study reports on 548 patients in the MVP arm and 540 patients in the control arm (Fig. 1) . However, we performed all analyses of efficacy outcomes with and without the inclusion of the 108 patients from that one center and found that the two sets of results were not statistically significantly different.
Patient characteristics are reported in Table 1 . Among the 470 patients who were scheduled to receive radiotherapy, 11 patients (5%) in the MVP arm and nine patients (4%) in the control arm had stage I NSCLC, 107 patients (45%) in the MVP arm and 112 patients (48%) in the control arm had stage II NSCLC, and 120 patients (50%) in the MVP arm and 111 patients (48%) in the control arm had stage IIIA NSCLC.
Treatment Compliance
We collected full details about the MVP treatment received by 508 patients (93% of those randomly assigned to the MVP arm) and summaries of the MVP treatment received by the remaining patients. Of the 350 patients (69%) who completed the MVP treatment, 177 did so with some dose adjustment or with omission of part of the planned regimen (mainly the elimination of vindesine administration on day 8). One hundred ten patients (22%) stopped MVP treatment early because of toxicity (66 patients; 60%) or personal choice (44 patients; 40%). Forty-eight patients (9%) never began MVP treatment, primarily because they withdrew their consent to participate. The median doses of cisplatin, mitomycin C, and vindesine actually delivered to patients were 96 mg/m 2 /cycle, 7.6 mg/m 2 /cycle, and 2.8 mg/m 2 / cycle, respectively, corresponding to 96%, 95%, and 93%, respectively, of the planned doses. We collected full details from selected centers about the radiotherapy received by 331 patients (70% of those patients scheduled to receive radiotherapy). Radiotherapy was completed by 117 (65%) of the 179 evaluable patients in the MVP arm and by 124 (82%) of the 152 evaluable patients in the control arm. Forty-seven patients (26%) in the MVP arm and 16 patients (11%) in the control arm did not complete the planned course of radiotherapy because it was interrupted at an early stage.
Toxicity
In the MVP arm, grades 3 and 4 neutropenia occurred among 16% and 12% of the patients, respectively. Thrombocytopenia was rarely reported (i.e., only 5% of patients had grade 3 or 4 thrombocytopenia); 20% of the patients had grade 2 anemia, but only 2% of the patients had grade 3 anemia. In the MVP arm, the incidence of nausea and vomiting was relatively low (grade 3 nausea and vomiting was reported for 13% of the patients; grade 4 nausea and vomiting was reported for 4% of the patients).
Other serious non-hematologic toxicities were infrequent (e.g., grade 3 neurotoxicity was reported for 3% of the patients; grade 2 ototoxicity was reported for 4% of the patients).
During sequential radiotherapy, the incidence of grade 3 or 4 hematologic toxicity was low (2% in the MVP arm, 3% in the control arm), whereas grades 2 and 3 esophagitis were the most commonly reported side effect (16% in the MVP arm and 15% in the control arm). One patient in the control arm experienced grade 4 esophagitis during radiotherapy. Grades 2 and 3 acute pneumonitis were recorded for 10 patients (6%) in the MVP arm and 13 patients (9%) in the control arm; grade 4 acute pneumonitis was seen in two patients (1%) in the control arm.
Early deaths (i.e., deaths within 12 months after randomization) were documented for 90 patients in the MVP arm and 69 patients in the control arm. The excess of early deaths among patients in the MVP arm was attributable to cancer progression (11 deaths) 
Among the patients who received radiotherapy, two patients developed acute cardiac failure (one in the MVP arm and one in the control arm), one patient in the MVP arm had radiation pneumonitis, and seven patients developed respiratory failure (one in the MVP arm and six in the control arm). No late toxicity (i.e., at 3-6 months after the end of radiotherapy) was reported, and no potential harmful interaction between previous administration of mitomycin C and radiotherapy was documented.
Recurrence and Survival
The median duration of follow-up for all 1088 patients analyzed was 64.5 months (interquartile range ‫ס‬ 52.1-79.6 months). By May 2002, the number of observed deaths was 568 (52%; 279 in the MVP arm and 289 in the control arm). The most common cause of death was progression of cancer, which accounted for 71% of the deaths. Sixteen percent of deaths were due to non-neoplastic causes, and 9% of deaths were from unknown causes. Deaths due to a second primary cancer and treatment-related deaths were documented in 11 patients (five patients in the MVP arm and six patients in the control arm) and 10 patients (three patients in the MVP arm and seven patients in the control arm), respectively. As of May 2002, 456 patients (42%) were still alive without evidence of disease, while the remaining 64 (6%) were alive with recurrent disease.
By May 2002, 437 patients had disease progression (199 patients in the MVP arm and 238 patients in the control arm). The pattern of relapse was available for 419 patients; a large proportion of patients in both arms relapsed in the central nervous system, either as a single metastatic site (16% of relapsed patients in the MVP arm and 16% of relapsed patients in the control arm) or as part of more widespread disease (28% of relapsed patients in the MVP arm and 31% of relapsed patients in the control arm). Locoregional relapse was documented for 23% of patients in the MVP arm and for 22% of patients in the control arm.
The primary outcome measure, overall survival, was observed in 279 patients in the MVP arm and 289 patients in the control arm. Comparison of the Kaplan-Meier curves for overall survival gave a hazard ratio of 0.96 (95% confidence interval [CI] ‫ס‬ 0.81 to 1.13; P ‫ס‬ .589) (Fig. 2) , which translates into absolute increases in 2-and 5-year overall survival of 1% (95% CI ‫ס‬ -3% to 5%) and 1% (95% CI ‫ס‬ -4% to 7%), respectively. Median overall survival was 48 months for patients in the control arm and 55.2 months for patients in the MVP arm, but the increase of 7.2 months (95% CI ‫ס‬ -6.6 to 21.1 months) in overall survival for the MVP arm derived by the Kaplan-Meier curves estimate decreased to 2 months (95% CI ‫ס‬ -5.5 to 11 months) when we calculated it using the hazard ratio and the median survival in the control arm.
The secondary outcome measure, progression-free survival, was observed in 310 patients in the MVP arm and 331 patients in the control arm. Comparison of the Kaplan-Meier curves for progression-free survival gave a hazard ratio of 0.89 (95% CI ‫ס‬ 0.76 to 1.03; P ‫ס‬ .128) in favor of the MVP arm (Fig. 3) . This hazard ratio represents absolute increases in 2-and 5-year progression-free survival of 4% (95% CI ‫ס‬ -1% to 9%) and 4% †Reference (9) . ‡Non-small-cell lung cancer without additional specifications.
(95% CI ‫ס‬ -1% to 10%), respectively, for patients receiving the MVP treatment. These Kaplan-Meier estimates of median progression-free survival times were 28.9 months for patients in the control arm and 36.5 months for patients in the MVP arm (absolute difference ‫ס‬ 7.6 months [95% CI ‫ס‬ -1.5 to 16.6 months]; difference derived from hazard ratio and median progression-free survival in the control arm ‫ס‬ 3.6 months, 95% CI ‫ס‬ − 0.8 to 9.1 months).
Figs. 4 and 5 depict the Kaplan-Meier curves for progression-free survival and overall survival, respectively, by disease stage; no clear interaction between treatment and stage of disease emerged for either outcome measure. In the multivariable analysis for selected baseline and treatment characteristics, stage of disease and sex were statistically significantly associated with overall survival (P<.001 for stage II or III versus stage I and P ‫ס‬ .034 for male versus female, respectively), whereas only stage of disease was statistically significantly associated with progression-free survival (P<.001 for stage II or III versus stage I) ( Table 2) . We also performed a per-protocol analysis to compare overall survival among patients who received all three planned cycles of chemotherapy with that of patients who underwent no adjuvant therapy and found no statistically signifi- cant difference in overall survival between those two groups of patients (HR ‫ס‬ 0.86, 95% CI ‫ס‬ 0.71 to 1.04).
Association Between Tumor Tissue Markers and Outcome
In NSCLC, the influence of other prognostic variables in addition to tumor-node-metastasis stage and performance status could explain the survival heterogeneity that has been observed among patients with the same stage of the disease (17) . Many molecular and biologic features of NSCLC, including Ki67 and p53 expression and K-ras mutation status, have been investigated for their potential prognostic value (17) . We analyzed 38% of the primary tumors for levels of p53 and Ki67 expression. Fifty percent of the tumor specimens expressed p53, and 62% of the tumor specimens expressed Ki67 in more than 25% of tumor cells examined (data not shown). We found no statistically significant associations between disease stage or tumor histology and tumor expression of p57 or Ki67, even when we considered 5%, 10%, and 25% cut points for positive cells (data not shown).
We also performed an analysis of the association between K-ras mutation status and survival only among tumor specimens that were histologically identified as adenocarcinoma or largecell carcinoma, because a preliminary analysis revealed that the K-ras point mutation in exon 1 was present in only one (2%) of the first 50 samples of squamous cell carcinoma we examined. K-ras mutation status was examined by PCR amplification of DNA extracted from tumor samples. We found point mutations in exon 1 of the K-ras gene of 22% of the 117 tumor samples that were successfully amplified by PCR (23 samples were not successfully amplified). In a multivariable analysis that was adjusted for stage of disease, we found no association between any of these three tumor tissue markers and overall survival or progression-free survival (Table 2) .
DISCUSSION
The efficacy of adjuvant chemotherapy in completely resected NSCLC is controversial, even though the results of more than 20 randomized clinical trials of chemotherapy alone versus no chemotherapy are currently available [reviewed in (18) ]. Results of the 1995 meta-analysis of NSCLC, which considered 17 trials of adjuvant chemotherapy versus best control, suggested that only patients with completely resected NSCLC who received cisplatin-based chemotherapy (eight trials) had a 5% improvement in 5-year survival rate compared with those treated with surgery alone (7) . However, these findings failed to influence clinical practice, not because the absolute gain was too small, but because of the imprecision of the survival benefit estimate, which ranged from a 1% detriment to a 10% benefit. By contrast, clinical practice has been influenced by the results of a meta-analysis of randomized clinical trials of adjuvant chemotherapy in breast cancer involving approximately 75 000 patients, 31 000 recurrences, and 24 000 deaths that suggested a 6% benefit in 10-year survival rate for women who received adjuvant chemotherapy compared with those who did not (19) .
Even more controversial is the efficacy of adjuvant radiotherapy after radical surgery for NSCLC. For example, results of a meta-analysis of trials involving patients with resected NSCLC suggested that adjuvant radiotherapy was associated with a 7% reduction in overall survival at 2 years; results of the subset analyses suggested that this adverse effect was greatest for patients with stage I or II disease, whereas no clear evidence was found for an adverse effect in patients with stage III disease (20) .
Over the last decade, several randomized clinical trials of platinum-based chemotherapy (with and without thoracic radiotherapy) in completely resected stage I, II, and IIIA NSCLC have been initiated and concluded. In one such trial, by the Eastern Cooperative Oncology Group, patients with clinical stage II or IIIA NSCLC received radiotherapy alone or concurrent chemotherapy and radiotherapy after complete resection (21) . Although overall toxicity was higher in the chemotherapyplus-radiotherapy group than in the radiotherapy-alone group, there were no statistically significant differences in the efficacy outcomes between the two groups (21) . However, the results of this study were limited by the lack of a surgery-alone arm and by the modest sample size.
The ALPI trial was the first large, prospective adjuvant study designed to detect reasonably small differences in survival that were in the range of those detected by the NSCLC meta-analysis (7). The ALPI trial was also the first large trial to successfully enroll the number of patients very close to that originally planned. This trial, however, failed to show any clinically significant survival benefit for patients who received MVP treatment after surgery. One possible reason for this result was the low compliance with chemotherapy. Inadequate dose delivery is often reported in most trials testing postoperative chemotherapy [for review see (22) ], with an average of 50% of patients receiving the full course of treatment. However, even when we performed a per-protocol exploratory analysis that compared outcomes among patients receiving all three planned cycles of chemotherapy with those of patients undergoing no adjuvant therapy, we found that MVP chemotherapy conferred only a marginal, and still statistically nonsignificant, overall survival advantage.
The health of patients who have undergone a major thoracic surgical procedure is very often compromised by the procedure itself, and these patients usually require a long time to fully recover. Evidence supporting this observation is reflected in the percentage of patients who never started adjuvant treatment (9% in the ALPI trial and up to 24% of patients in previous studies) (23) . By contrast, compared with NSCLC patients, breast and colon cancer patients undergo less debilitating surgeries and receive less toxic adjuvant therapies, thereby allowing more effective delivery of those therapies.
When the ALPI trial was being planned, the choice of chemotherapy regimen was greatly influenced by the positive data reported from a trial comparing three chemotherapy regimens in patients with advanced NSCLC (8) and by a report of the efficacy of the MVP regimen in the neoadjuvant setting (24) . Although tumor shrinkage is one of the main aims of neoadjuvant therapies, triplet combinations allow a higher objective response rate than doublet combinations. In patients with stage IIIA NSCLC, triplet combinations were used as induction regimens in two small randomized phase III clinical studies (25, 26) that showed a clinically meaningful superiority of the combined approach over surgery alone. (9) . §Data regarding tumor tissue markers were adjusted only by TNM pathologic stage and analyzed as continuous variables (Ki67 and p53) or as positive versus negative (K-ras mutation).
The amounts of grades 3 and 4 hematologic and nonhematologic toxicities related to chemotherapy did not differ quantitatively and qualitatively from those commonly observed in advanced NSCLC; nonetheless, the marginal reduction in survival observed in the MVP arm in the first year after randomization could reflect a potential toxicity effect. This observation is also indirectly confirmed by the lower percentage of patients in the MVP arm than in the control arm that completed subsequent thoracic radiotherapy (65% versus 82%). However, the treatment-related deaths occurring in the first year after randomization did not differ between the two treatment arms.
In the majority of the patients who have undergone complete resection for NSCLC, death is cancer-related and follows systemic recurrence. In our trial, this pattern was confirmed and, more relevantly, in both arms, more than 40% of patients had brain metastases as the first site of relapse. This issue not only raises the question of how to prevent these brain metastases but also suggests that prophylactic cranial irradiation should potentially be investigated in these patients in future trials.
During the last decade, several new chemotherapeutic agents, including gemcitabine, taxanes, and vinorelbine, became available and have been extensively investigated in advanced NSCLC. When combined with cisplatin or carboplatin and compared with older regimens, these new regimens resulted in a 13% improvement in response rate and reduced toxicity but only in a marginal increase in overall survival rate (27) . Therefore, it is unlikely that the use of these new regimens as adjuvant treatment in early stages of NSCLC will greatly change the efficacy outcomes.
In conclusion, the ALPI trial failed to confirm the effectiveness of adjuvant MVP chemotherapy for patients with NSCLC. Future trials of adjuvant therapy should be planned only when the full results of all ongoing or completed randomized trials of adjuvant therapy in NSCLC and of a new meta-analysis including at least 4000 patients are available.
